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® NeW ^"yf-alkanediol^hosphollplds, processes for f preparation and pharmaceutical preparations containing them, 
(g) O-acyl-alkanediol-phospholipids of the general formula 

(CH a ),-0-CO--R* 
I 

R'-CH 

I e © 

(CH«)m-O-P0»-CMCHa)n-NR s R 4 R» 

wherein R' signifies a saturated or unsaturated (preferably by 
one olefine double bond), straight or branched chain alkyl 
residue with 10 to 20 carbon atoms, R» signifies hydrogen, a 
straight or branched chain alkyl or alkoxy residue with 1 to 4 
carbon atoms or a group NR'R\ The residues R\ R\ R* may be 
the same or different and represent a lower alkyl residue with 
1 to 4 carbon atoms, preferably methyl. The residues R*, R 7 
may be the same or different and signify hydrogen, or a 
saturated or unsaturated (preferably by one olefine double 
bond), alkyl residue with 1 to 20 carbon atoms, phenyl, phenyl 
substituted by Ci^-alkyl, Ci-3-alkoxy, halogen, or trif- 
luoromethyl, or signify an aralkyl residue, especially the ben- 
zyl group. The indices I and m or 1 or 0. The index m is a whole 
number from 2 to 4 preferably 2. Processes for their prepara- 
tion and pharmaceutical preparations containing them. 
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The present invention relates to new 0-acy 1-alkanediol- 
phospholipids and processes for the treatment of certain 
diseases in human beings, such as for the treatment of 
atherosclerosis and of asthma as well as for use in dis- 
05 orders in the immune system and for tumour therapy, 
especially for the treatment of high blood pressure* 

The O-acyl-alkanediol-phospholipids of the invention 
correspond to the general formula I 



(CH~) t-O-CO-R 2 

\ i 

R -CH 

^ © © I 

< CH 2 > jir°~ P0 2-°- (CH 2 } n -NR 3 R 4 R 5 

10 wherein R 1 signifies a saturated or unsaturated (pre- 
ferably by one olefine double bond), straight or branched 
chain a Iky 1 residue with 10 to 20 carbon atoms, R 2 signifies 
hydrogen, a straight or branched chain alkyl or alkoxy 
residue with 1 to 4 carbon atoms or a group NR 6 R 7 . The 
15 residues R 3 , R 4 , R 5 may be the same or different and 

represent a lower alkyl residue with 1 to 4 carbon atoms, 
preferably methyl. The residues R 6 , r 7 TO ay be the same or 4 
different and signify hydrogen, or a saturated or unsaturated 
(preferably by one olefine double bond) , alkyl residue with 

1 to 20 carbon atoms, phenyl, phenyl substituted by 
-alkyl, C^-alkoxy, halogen, or trif luoromethyl, or 

signify an aralkyl residue, especially the benzyl group. The 
indices 1 and m are' o. The index n is a whole number from 

2 to 4, preferably 2. 



20 



- 2 - 



01 21088 



Examples of compounds of the invention are: 

1- 0-acetyl-l„2-eicosandiol-2-0-phosphocholine 

2- 0-acetyl-l .2-oct adecand i ol -1-0-phosphochol ine 

1- 0-acetyl -1 . 2-oct adecand iol -2- O-phosphochol ine 

2- 0 -acetyl -1.2-dodecandiol-l-O-phosphocholine 
2-0- acetyl -1 .2-tetradecandiol-l-0-phosphocholine 
2-0- acetyl -1 .2-hexadecand iol -1-0-phosphochol ine 
2-0 -acetyl -!• 2- eicosandiol-1- O-phosphochol ine 
2-0- acetyl -1 .2-docosandiol-l-0-phosphocholine 
1-0- acetyl -1 y 2 -dodec an diol -2- 0-phosphochol ine 
1-0- acetyl -1 .2 -tetr adecand iol-2-0-phosphpchol ine 
1-0- acetyl -1 .2 -hex ad ec an diol-2- 0-phosphochol ine 

1- 0-acetyl-l»2-docosandiol-2-0-phosphocholine 

2- 0-formyl-l .2-eicosandiol-l-0-phosphocholine 
2-0- prop ionyl -1 .2-e icosandiol -1-0-phosphochol ine 

2- 0-butyryl -1 •2-eicosandiol -1-0-phosphochol ine 
(2-acetoxy-octadecyl ) -tri ethyl ammonioethyl phosphate 
(2- acetoxy-oct adecyl ) -tri propyl ammonioethyl phosphate 
(2-acetoxy-octadecyl)-tributyl ammon ioethyl phosphate 
(2-acetoxy-octadecyl ) -d i methyl ammonioethyl phosphate 

3- 0 - acetyl -2-oct adecyl -1 . 3-prop and 'iol -1-0-phosphochol ine 
3-0- acetyl -2-decyl -1 -*3 -prop and iol -1-0-phosphochol ine 
3-0- acetyl -2-dodecy 1-1 .3-propandiol-l-O-phosphocholine 
3-0— acetyl -2- tetr adecyl -1 .3 -prop and iol -1-0-phosphochol ine 
3-0- acetyl -2-hexadecy 1-1 # 3- prop and iol -1-0-phbsphochol ine 
3-0-acetyl -2-e i co syl -1.3- prop and iol-l-0-phosphocho line 
(2-acetoxymethyl -eicosyl ) -tri methyl ammon io propyl phos- 
phate 

(2-acetoxymethyl-eicosyl ) -tri methyl ammon iobutyl phos^ 
phate 
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( 2-acetoxymethyl -eicosyl ) -dimethyl ammon ioethyl phos- 
phate 

1-0-roethyl carbamoyl -1 .2-octadecandiol-2-0-phosphocholine 
1^0-ethyl carbamoyl-1.2-octadecandiol-2-0-phosphocho1ine 
•1 -0 -benzyl carbamoyl -1 .2-oct ad ecandiol-2-O-phosphochol ine 

1- 0-carbamoyl -1 .2-octadecandiol-2-0-phosphocholine 

2- 0 -methyl carbamoyl -1 •2-octadecandiol-l-O-phosphocholine 

2- 0-ethylcarbamoyl-l .2-oct adecandlol -1-0-phosphochol ine 
1-0-et hyl carbamoyl -1 .2-ei cos and iol -2-0-phosphochol ine 
1-0-methyl carbamoyl -1 .2-ei cos and iol -2-0-phosphochol i ne 
1-0-benzyl carbamoyl -1 .2-ei cos andiol-2-O-phosphoc hoi ine 

1- 0-carbamoyl -1 .2-ei cos and iol -2-0-phosphoc hoi ine 

3- 0-methyl carbamoyl -2-oct adecy 1-1 .3-propandiol-l-0-phosph 
choline 

3-0-et hyl carbamoyl -2-oct adecy 1 -1 .3-propand i ol -1-0-phos- 
phochol ine 

2 - O-methylcarbamoy 1-1 .2 '-dodec and iol -1-0-phosphochol ine 
2-0-et hyl carbamoyl -1 .2-dodecand iol -1-0-phosphochol ine 
2-0-met hyl carbamoyl-l«;2 -tetradec and iol -1-0-phosphochol ine 
2-0-et hyl car bamoyl-1.2-tetradec and iol -1-0-phosphochol ine 
2-0-met hy 1 c ar bamoyl-l f 2- hex adecand iol -1-0-phosphochol ine 
2-0-ethylcarbamoyl-l .2- hex adecand iol -1-0-phosphochol ine 
2-0-methylcarbamoyl -1 # 2-ei cos and iol -1-0-phosphochol ine 
2-0-ethylcarbamoyl-L2-eico sand iol -1-0-phosphochol ine 
2-0-met hyl carbamoyl -1 .2 -doco sand iol -1-0-phosphochol ine 
2-0-et hyl car bamoyl-l # 2-doco sand iol -1-0-phosphochol ine 
1-0-methyl carbamoyl -1 m 2-dodecand iol -2- O-phosphochol ine 
1-0-ethylcarbamoy 1-1. 2-dodecand iol -2-0-phosphochol ine 
1-0-raethyl carbamoyl -1.2- tetradec and iol -2-0-phosphochol ine 
1-0- ethyl car bamoy 1-1.2- tetradec and iol -2-0-phosphochol ine 
l-0-methylcarbamoyl-1.2-hexadecandiol -2-0-phosphochol ine 
1-0- ethyl carbamoyl -1 . 2- hex ad ec and iol -2-0-phosphochol i ne 
1-0-methyl carbamoyl -1.2-docosandiol -2-0-phosphochol ine 

1- 0-et hyl carbamoyl -1.2-docosandiol -2-0-phosphochol ine 

2- 0- phenyl carbamoyl -1. 2-ei cos and iol -1-0-phosphochol ine 
2-0- [ (4- chlorophenyl ) -carbamoyl ]-l. 2-ei cos and iol -1-0- 
phosphochol ine 
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2-0-hex adecyl carbamoyl-1. 2-ei cos and iol -1-0-rphosphochol ine 
2-0-oleyl carbamoyl-1. 2 -eicos and iol -1-0-phosphochol ine 
2-decyl -3-0 -methyl carbamoyl -1 . 3- prop and i ol -1-0-phospho- 
chol ine 

"2 -dodecyl-3-0-met hyl carbamoyl -1.3 -prop and iol- 1-0-phospho- 
chol ine 

' 3-0-raet hyl carbamoyl -2-tetr adecyl -1 . 3-propand iol -1-0-phos- 
phochol ine 

2 -hex ad ecyl-3-0-met hyl carbamoyl-1 .3 -prop and iol -1-0-phos- 
phochol ine 

2-ei cosyl - 3 -0-met hyl carbamoyl -1 ,3- prop and iol -1-0-phospho- 
chol ine 

2-decyl -3 -0- ethyl carbamoyl -1 .3-propand iol- 1-0-phospho- 
choline 

2- dodecyl -3 -0-et hyl carbamoyl -1 .3-propand iol -1-0-phospho- 
chol ine 

3- 0-et hyl carbamoyl -2-tetradecy 1-1 .3-propand iol -1-0-phos- 
phochol i ne 

3-0-ethylcarbamoyl-2-hexadecyl -1 .3-propand i ol -1-0-phospho- 
choline 

2-ei cosyl -3-0-ethyl carbamoy 1-1 .3-propand iol -1-0-phospho- 
choline 

2-0-dimethylcarbamoyl-l .2-octadec and iol -1-0-phosphochol ine 
2-0-dimethylcarbamoyl-l .2-dodecand iol -1-0-phosphochol ine 
2-0 -dimethyl carbamoyl-1 ,2-tetr adec and i ol -1-0-phosphochol ine 
2-0-dimethyl carbamoyl -1 .2 -hex adec and iol -1-0-phosphochol i ne 
2-0-dimethyl carbamoyl -1 .2-ei cos and iol -1-0-phosphochol ine 
2-0-dimethylcarbamoyl-l ,2-docos and iol -1-0-phosphochol ine 
1-0-dimet hyl carbamoyl -1 ,2-dodecandiol -2-0-phosphochol ine 
1-0-dimet hyl carbamoyl -1 .2-tetradecand iol -2-0-phosphochol ine 
1-0-dimet hyl carbamoyl-1 .2 -hexadecand iol -2-0-phosphochol ine 
1-0-dimet hyl carbamoyl-1 .2 -oct ad ecand iol -2-0-phosphochol ine 
1-0-dimet hyl carbamoyl-1 .2-ei cos and iol -2-0-phosphochol ine 

1- 0-di methyl carbamoyl-1 .2 -docos and i ol -2-0-phosphochol ine 

2- decy 1^3 -0-di met hyl carbamoyl-1 .3- prop and iol -1-0-phospho- 
choline 
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3-0-dimethylcarbamoyl.2-dodecyl-1.3-propand1ol-l-0-phospho 
choline 

3-0-dimethylcarb am oyl-2-tetradecyl-1.3- P ro P andiol-l-0- P hos 
.phocholine 

3-0-dimethylcarbamoyl-2-hexadecyl-1.3-propandlol-l-0- 
phosphochol ine 

3-0-diniethylcarbamoyl-2-octadecyl-1.3-propandi 0 l-l-0- 
phosphochol ine 

3-0-dimethylcarbamoyl-2-eicosyl-1.3-pro P andiol-0-phospho- 
choline 

2-0-methoxycarbonyl-1.2.d O decandio1-l-0-phosphocho1i ne 

2-0-ethoxycarponyl-1.2-dodecandiol-l-0-phosphocholine 

2-0-methoxycarbo n yl-1.2-tetradecandiol-l-0- P hos P hocholin e 

2-0-ethoxycarbonyl.l.2-tetradecandiol-l-0- P hos P hocholine 

2-0.xn e thoxycarbony1-1.2-hexadecandipl-l-0-phosphocholine 

2-0-ethoxycarbonyl-1.2-hexadecandiol-l-0-phosphocholine 

2-0- me thoxycarbonyl-1.2-octadecandiol-l-0-phosphocholine 

2-0-ethoxycarbonyl-1.2-octadecandiol-l-0-phosphocholine 

2-0- ra ethoxycarbonyl-1.2-eicosandiol-l-0- P hosphocholine 

2-0-ethoxycarbonyl-1..2.eicosandiol-r-0.phosphocholine 

2-0-methoxycarbonyl-1.2-docosandiol-l-0-phosphocho1ine 

2-0-ethoxycarbonyl-1.2-docosand.iQl.l.o-phospbocholine 

l-0- m ethoxycarbonyl-l.2-dodecand1ol-2-0-phosphocholine 

l-0-ethoxycarbonyl-1.2-dodecandiol-2-0-phosphocholine 

l-0-methoxycarbonyl-1.2-tetradecandiol-2-0-phos P hocholine 

l-0-ethoxycarbonyl-1.2-tetradecandiol.2-0-phosphocholine 

l-0-:nethoxycarbonyl-1.2-hexadecandiol.2-0-phosphocholine 

l-0-ethoxycarbonyl-1.2-hexadecandiol-2-0- P hosphocholine 

l-0- m ethoxycarbonyl-1.2-octadecandio1-2-0-phosphocholine 

l-0-ethoxycarbonyl-1.2-octadecandiol-2-0-phosphocholine 

l-0- m ethoxycarbonyl-1.2-eicosandiol-2-0- P hos P hocholine 

1.0-ethoxycarbonyl-1.2-eicosandiol-2-0- P hos P hocholine 

1- 0-methoxycarbonyl-1.2-docosandiol-2-0- P hos P hocholine 
l_0- e thoxycarbonyl-1.2.docosandiol-2-0- P hos P hocholine 

2- decyN3-0-n,ethoxycarbonyU1.3-pro Pa ndiol-l-0-phospho- 
choline 
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2-decyl -3-0-ethoxycarbonyl -1 p 3 -prop and iol-l-O-phosph o- 
choline 

2- aodecyl -3-0-methoxycarbonyl -1 .3-propandiol-l-O-phospho- 
choline 

05 2-dodecyl -3-0-ethoxycarbonyl -1 .3-propandiol-l-O-phospho- 
chol ine 

- 3-0-methoxycarbonyl -2 -tetr adecyl -1 .3-propandiol -1-0- 
phosphochol ine 

3- 0-ethoxycarbonyl -2-tetradecyl-1.3-propandiol-l-0- 
10 phosphochol ine 

2 - hex adecyl -3-0-methoxycarbonyl -1 •3-propandiol-l-0-phospho- 
choline 

3- 0-e*thoxycarbonyl-2-hexadecyl-l .3-propandiol -1-0-phospho- 
choline 

15 3-0-methoxycarbonyl -2-o ct adecyl -1 .3-propandiol -1-0- phospho- 
choline 

3-0-ethoxycarbonyl -2 -oct adecyl -1 .2-propandiol-l-0-phospho- 
chol ine 

2-eicosyl -3-0-methoxycarbonyl -1 # 3 -pro pan d iol-l-O-phosph o- 
20 choline 

2-ei cosy 1 -3-0-ethoxycarbonyl -1 . 3-propandiol -1-0- phospho- 
choline. 

O-Carbamoyl-alkandiol-phosphol ipids of the present invention 
are prepared by reacting lyso-phospholipids of the formula II 

25 (CH^-OH 
I 

R 1 -CH II 

1 © ® o 4 c 

(CH 2 ) m -°"* P0 2~°^ (CH 2 ) n" NR R R 

30 in which" R 1 , R 3 , R 4 , R 5 , 1 , m 5 n have the meanings given in 
formula I, with carbonic acid derivatives of the formula 
III or IV 
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R 6 0 

R 6 n=c=o N-C-Cl 

■ HI R 7 ^ IV 

-in -which R 6 "arid R 7 have the meanings given in formula I, in 
an inert organic solvent, e.g. chloroform, dimethyl 
-formamide, N-methyl acetamide, with optional addition of a 
catalyst or a base such as d imet hyl ami nopyr i d i ne , pyridine, 
triethylamine, silver carbonate, barium carbonate, espec- 
ially when using compounds of the formula IV. 

Compounds of the formula I with R 6 = R 7 = H can be prepared 
advantageously by hydrogenat ing , with hydrogen, compounds 
of the formula I,with R 6 - benzyl and R 7 « H in a suitable 
organic sol vent ,3 e . g . methanol, ethanol, ether, dioxan or 
mixtures t hereof^ wi t h each other and with water, with 
splitting-off of the benzyl group in the presence of a 
conventional hydrogenat ion cat alyst, e.g. palladium/active 
carbon. 

Examples of useful starting compounds of the formula II are 

1. 2-Dodec and io 1 -1-0-phos phocho line 

1.2-tridecandiol -1-0-phosphochol ine 

1. 2-tetradecandiol -1-0-phosphochol ine 

1. 2 -pent adecandiol -1-0-phosphochol ine 

1.2 -hex adecandiol -1-0-phosphochol ine 

1. 2 -hept adecandiol -1-0-phosphochol ine 

1.2-octadecand iol - 1-0-phos phochol ine 

1. 2 -nonadec and iol -1-0-phosphochol ine 

1.2-eicosandiol -1-0-phosphochol ine 

l r 2-heneicosandiol- 1-0-phosphochol ine 

1 .2-aocos and iol -1-0-phosphochol ine 

lv2-dodecahdiol-2-0-phosphochol ine 

1 *2-tr idee and iol -2-0- phosphochol ine 

l*2-tetradecandiol-2-0-phosphochol ine 

1 -2-Pent adecandiol -2- O-phosphochol ine 

1 •2-hexadec and iol -2 -O-phosphochol ine 
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1 .2-hept adecand iol -2-0-phosphochol ine 
1 .2 -pet adecand iol -2-0-phosphochol ine 
1 .2 -non adecand iol -2-0- phosphochol ine 
l*2-eicosandiol-2-0-phosphocholine 
1.2-foeneicosandiol-2-0-phosphocholine 
l,2-docosandiol-2-0-phosphocholine 
• 2-decyl -1 .3-propandiol-l-0-phosphocholine 
2-undecyl-l .3- prop and i ol -1-0- phosphochol ine 
2-dodecyl -1 .3- prop and i ol -1-0- phosphochol ine 
2- tridecyl -1 .3 -prop and iol -1-0- phosphochol ine 
2- tetrad ecyl -1 .3- prop and iol-l-O-phosphochol ine 
2-pentadecyl -1.3 -prop and iol -1-0- phosphochol ine 
2 -hex ad ecyl -1 .3- prop and iol -1-0- phosphochol ine 
2-hept ad ecyl-1.3-propandiol-l-0-phosphochol ine 
2-oct ad ecyl -1 .3-propandiol-l-0-phosphocholine 
2-nonadecyl -1 .3 -prop and iol -i-0- phosphochol ine 
2-eicosyl-l •3-propandiol-l-0-phosphocholine 
2-oleyl -1 .3 -Prop and i ol -1-0- phosphochol ine 
2- lino! eyl -1 ,3 -prop and i ol -1-0-phosphochol i ne 
2-( 15 -methyl -hex ad ecyl ) -1 ,.3-propandiol -1-0-phosphochol i ne 
2-( 17 -methyl -octadecyl }-l .3-propandiol -1-0-phosphochol ine , 
the lyso-compounds being usable in either their R- or their 
S- form or as a racemic mixture. 

Examples of starting compounds of the formula III are: 
Methyl isocyanate, ethyl isocyanate, propyl isocyanate, 
isopropyl isocyanate, butyl isocyanate, ally! isocyanate, 
hexyl isocyanate, octyl isocyanate, decyl isocyanate, 
undecyl isocyanate, dodecyl isocyanate, tetradecyl iso- 
cyanate, hexadecyl isocyanate , octadecyl isocyanate, 
eicosyl isocyanate, oleyl isocyanate, linoleyl isocyanate, 
phenyl isocyanate, 4-ch 1 orophenyl isocyanate, 3-fluoro- 
phenyl isocyanate, 4-f 1 uorophenyl isocyanate, p.-tolyl 
isocyanate , p-methoxyphenyl isocyanate , p-tr if 1 uoromethyl 
isocyanate, m-tr if 1 uoromethyl isocyanate, benzyl iso- 
cyanate . 
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Preferred examples of the starting compounds of the formula 
IV are carbamic acid chlorides whose substituents R 6 , R 7 
contain a short-chain hydrocarbon residue with 1-4 carbon 
atoms, e.g. dimethylcarbamic acid chloride, diethylcarbann'c 
acid chloride, di propyl carbamic acid chloride, dibutyl- 
carbamic acid chloride, methylethyl carbamic acid chloride, 
methylpropylcarbamic acid chloride, met hyl butyl c arbami c 
acid chloride, ethylpropylcarbamic acid chloride, butyl- 
propylcarbamic acid chloride, butylethyl carbamic acid 
chl or ide. 

O-Alkanoyl- and O-alkoxycarbonyl-alkanediol-phospholipids 
according to the present invention are likewise prepared 
from the lyso-compound of the formula II, by reacting 
the latter with the corresponding alkanoic acid halides, 
alkanoic acid anhydrides or chloroformic acid esters of 
the formula V 

X-CO-R 2 V 

in which X is any halogen, preferably chlorine, or the 
residue R -CO-0- (anhydrides) and R 2 signifies a straight 
or branched chain atkyl or alkoxy residue according to 
formula I, in an inert organic solvent, e.g. chloroform, 
dimethylf ormamide, with optional addition of an acid 
acceptor, e.g. pyridine, triethylamine. 

Examples of starting compounds of the formula V are: 
Acetyl chloride, propionyl chloride, butyryl chloride, 
isobutyryl chloride, acetic anhydride, propionic anhydride, 
butyric anhydride, isobutric anhydride, methyl chlorformate , 
ethyl chloroformate, propyl chloroformate, isopropyl 
chloroformate, butyl chloroformate, isobutyl chloroformate. 

In the case where R 2 = H, mixed anhydrides, e.g. 
formic/acetic anhydride can also be used. 
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O-Acyl-alkandiol-phosphol ipids of the general formula I are 
also available from alcohols of the formula VI 

(CH 2 ) 1 -0-CO-R 2 
I 

R 2 -CH VI 
I 

(CH 2 ) m -0H 

in which R 1 , R 2 , 1, m have the meanings given in formula I, 
by reacting them with dichlorophosphoric acid u/-halo-al kan- 
oic acid esters of the formula VII 

0 

CI ^ 

^ P-0-(CH 2 ) n -Hal VII 
Cl^ 



in which n has the meaning given in formula 1 and Hal is a 
chlorine or bromine atom, in an inert organic solvent, with 
optional use of an auxiliary base e.g. pyridine or tri- 
ethylamine, and subsequently treating with an amine of the 
formula VIII 

.R 3 

N — R 4 VIII 

in which R 3 ,R 4 an3R 5 have the meanings given in formula I, 
in an inert organic solvent e.g. toluene, dioxan, tetra- 
hydrofuran, optionally under pressure. Cf in this con- 
nection H K Mangold, Angew. Chem. 9^, 550-560 (1979); 
H. Eibl, Chem. and Phys. of Lipids 26, 405-429 (1980). 

The compounds of formula I can also be prepared by phos- 
phorylating compounds of the formula VI with phosphorus 
oxytrichlor ide, and afterwards reacting with an alkandiol 
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of the formula IX 

HO-(CH 2 ) n -OH IX 

in which n has the meaning given in formula I, with optio- 
nal use of auxiliary bases e.g. tr i ethyl ami ne , and with 
05 -use of inert solvents e.g. tetr ahydrof ur an , to yield cyclic 
intermediates of the formula X 

(CH 2 ) 1 -0-CO-R 2 

I • 

R 2 -CH 0 X 

10 | ^ 



1 9 

in which R , R , 1, m, n have the meanings given in formula 
I. Cf H. Eibl, Phospholipid Synthesis in Knight 
15 (Publisher) Liposomes, Elsevier 1981, pp 19-50. The inter- 
mediates of the formula X can also be prepared byreacting 
compounds of the formula VI with a cyclic phosphorus 
compound of the formual XI 

0 

20 4 



Cl-P^ (CH 2 ) n XI 



in which n has the meaning given in formula I, in an inert 
organic solvent with addition of an auxiliary base, Cf 

25 N.S. Chandrakumar et al . , Tetrahedron Lett. 23, 1043 
(1982); Biochim. Biophys. Acta 711, 357 (1982). The 
intermediates X can be converted in a simple manner into 
the compounds of the formula I, e.g. by treatment with an 
amine of the formula VIII, in an organic solvent, option- 

30 ally under pressure. Cf N.T. Thuong and P. Chabrier, Bull. 
Soc. Chim. Fr. 1974, 667 ff. 
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Examples of starting compounds of the formula VII are: 
Dichlorophosphoric acid 2-bromoethyl ester, dichloro- 
phosphoric acid 2-ch 1 oroethy 1 ester, dichlorophosphoric 
acid 3-bromopropyl ester, dichlorophosphoric acid 4-bromo- 
butyl ester. 

Preferred starting compounds of the formula VIII are 
secondary and tertiary amines, e.g. dimethyl amine, diethyl- 
amine, dipropyl amine, d i butyl amine , trimethyl amine, 
triethylamine, tripropyl amine , tributyl amine, ethyl- 
methylamine, methylpropyl amine, ethyl propyl amin , butyl- 
methylamine, butyl ethyl amine , butyl propyl amine , dimethyl- 
ethylamine, d imethyl propyl amine , butyl d imethyl amine , 
diethylmethylamine, d iethyl propyl ami ne , butyldiethyl amine, 
dipropylmethylamine, dipropylethylamine, butyldipropyl- 
amine, d i butylmethyl amine , dibutyl ethyl amine, dibutyl- 
propylamine, ethylmethyl propyl ami ne , butylmethyl propyl - 
amine, butyl ethylmethyl amine , butyl ethyl propyl amine. 

The lyso-compounds with 1 = 1 and m = 0, used as starting 
compounds of the formula II are prepared by reacting 
epoxides of the formula XII 

R^-CH ■ CH 2 XII 

in which R 1 has the meaning given in formula I, in the form 
of the pure substance or dissolved in an inert organic 
solvent, with benzyl alcohol or a comparabl e protect i ng 
group reagent in the presence of a base, preferably at 
temperatures of 0-150°C, to yield a 1-0-protected diol of 
the formula XIII 

- OH 

I XIII 
R 1 -CH-CH 2 -0R 8 
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Apart from benzyl or a comparable protect 1 ng group, the 
residue R 8 , in a special case, can also be trityl or 
substituted trityl, if XIII is prepared by the conventional 
procedure from the original diol and trityl halides or 
05 substituted trityl halides. For their part the compounds 
XIII are transformed into the phospholipids of the formula 
XIV 

© Q 3 4 s 

0-P0 2 -0-(CH 2 ) n -NR 4 R^R ?) 

10 I " ^ XIV 

R 1 -CH-CH 2 -0R 8 

anologously to the previously described phosphorylation 
procedure. The compounds XIV are hydrogenated with 
hydrogen in a suitable organic solvent, e.g. methanol, 
15 ethanol, ether, dioxan or mixtures thereof with each other 
and with water, with spl itt ing-of f of the benzyl or trityl 
group in the presence of one of the conventional hydro- 
genation catalysts, e.g. pal 1 adium/active carbon, yielding 
the desired lyso-compounds 1 1 with 1 - 1 and m = 0. In the 
case where R 8 = trityl or substituted trityl/ the conven- 
tional ether scissions can be carried out with the aid of 
organic or inorganic acids in aqueous/organic media. 

The lyso-compounds with 1 = 0 and m = 1, used as starting 
compounds of the formula II, are prepared from the 
compounds XIII, by converting the latter into the acyl 
derivatives XV 

0-CO-R 2 

i 1 a .XV 

R -CH-CH 2 -0R 8 

30 in which R has the meaning given in formula I and R 8 that 
given in formula XIII, by means of a reactive acid 
derivative, e.g. an acid halide or anhydride, optionally in 



20 



25 
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the presence of an acid acceptor such as triethyl amine, 
pyridine, inorganic ox ides , car bonates etc. The acyl 
derivatives XV are hydrogenated with hydrogen in a suitable 
organic solvent, e.g. methanol, ethanol, ether, dioxan or 
mixtures thereof with each other and with water, with 
spl itting-of f of the benzyl or trityl group in the presence 
of one of the conventional hydrogenat ion catalysts, e.g. 
palladium/active carbon, yielding compounds of the formula 
XVI 

0-CO-R 2 

I XVI 
R^CH-CHg-OH 

The compounds of the formula XVI are converted into the 

2 

phospholipids of the formula I with R - hydrogen, alkyl, 
alkoxy analogously to the previously described processes 
for the phosphorylation of VI, and the phospholipids, if 
desired, are converted by mild alkaline hydrolysis to the 
lyso-compounds of the formula II with 1=0 and m = 1. 

The lyso-compounds with 1 = 1 and m = 1, used as starting 
compounds of the formula II, are prepared by reducing 
substituted malonic acid diesters of the formula XVII 

COO Alkyl 
I 

R X -CH XVII 
I 

COO Alkyl 

in which R 1 has the meaning given in formula I and Alkyl 
represents a suitable alkyl residue, preferably methyl or 
ethyl, with an appropriate reducing agent e.g. lithium 
aluminium hydride, to, yield the diols of the formula XVIII 
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CH 2 -0H 
I 

R 1 -CH XVIII 



CH 2 0H 

The diols XVIII can, just like the diols of the formula XIX 

OH 

I XIX 
R 1 -CH-CH 2 -OH 

in which R 1 likewise has the meaning given in formula I, be 
converted directly into the lyso-compounds II with 
1 s n = 1 or 1 = 0, m = 1, analogously to the previously 
described process for the phosphorylation of VI. 

On the other hand the compounds XVIII can also be converted 
with benzyl halides or similar protecting group reagents by 
the conventional methods to the monobenzyl ethers XX 

CH 2 -0-CH 2 - 
I 

R l -CH XX 

. : I . • * 

CH 2 -OH 

from which - analogously to the processes previously 
described for the phosphorylation of VI - the phospho- 
lipids XXI can be obtained 



<2> 
r 



CH 2 -0-CH 2 



R J -CH XXI 
4 0 0 



CH 2 -0-P0 2 -0-(CH 2 ) 2 -N(CH 3 ) 3 
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The phospholipids XXI yield the lyso-compounds of the 
formula II with 1 = m = 1, analogously to the hydrogenat ion 
or scission of a similar protecting group described for the 
preparation of XVI from XV. 

05 Phospholipids of the formula I with R 2 « hydrogen or alkyl 
and 1 = 1 as well as m = 0 can also be prepared by opening 
epoxides of the formula XII with the corresponding acids 
R 2 C00H to yield the ester- al cohol s XXII 

OH 
I 

R 1 -CH-CH 2 -0-CO-R 2 XXII 

10 according to the procedure given by U. Zeidler in Fette, 

Seifen, Anstr i chmi ttel 83 (2), 57 (1981), and treating said 
ester-alcohols similarly to the process described for the 
phosphorylation of VI, 

The present invention relates likewise to processes for the 

15 treatment of certain diseases in humans wherein a compound 
according to formula I is administered to a human being 
suffering from such disease in the dosages given below. The 
compounds of formula I are administered in the form of phar- 
maceutical preparations for enteral , oral, rectal as well as 

20 parenteral administration , and they contain the pharmaceu- 
tical active ingredients alone or together with a conven- 
tional pharmaceutical^ usable carrier material. Advantageous 
ly the pharmaceutical presentation of the active ingredient 
is in the form of single doses , which are adapted to the 

25 desired mode of administration, e.g. tablets^ dragees, 

capsules, suppositories/ granulates, solutions, emulsions or 
suspensions. The dosage of the compounds of formula I lies 
normally between 1 and 1000 mg per dose, preferably between 
1 to 10 mg per dose, and can be administered once 

30 or oftener, preferably 2 to 3 times daily. 
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The preparation of the compounds of the invention is 
described in more detail by the f o 1 1 owing exmp 1 es . The 
melting points given were measured with a Buechi 510 
melting point determination apparatus and are uncorrected. 

05 Example 1 

- l-O-Acetyl-1.2-eicosandiol-2-0-phosphocholine. 

a) l-0-Acetyl-1.2-eicosandiol. 

95 g of 1.2-Epoxyeicosane is mixed with 21 g of acetic acid 
and about 0.1 g of sodium acetate and the mixture stirred for 
10 6 hours at 130°C. The mixture is evaporated and the residue 
purified by column chromatography (silica gel/chloroform) . 
Yield: 74 g; Mp:73°C. 

b) U-Acetoxymethyl-nonadecyl)-2-bromoethyl phosphate. 

13 g of l-p-acetyl-1.2-eicosandiol is dissolved in 200 ml of 
15 pyridine and 17.7 g of 2-bromoethylphosphoric acid dichloride 
are added dropwise with ice cooling. After about 2 hours of 
stirring at room temperature, 200 ml of water are added and 
the mixture further stirred for half an hour at room 
temperature. After dilution with water, it is extracted 
20 with chloroform, the chloroform phase is washed with water 
and dried over sodium sulphate. After evaporation of the 
solvent in vacuo the residue is purified by column chroma- . 
tograph (silica gel//chloroform/methanol) . 
Yield: 10.4 g (oil) . 

25 c) l-0-Acetyl-1.2-eicosandiol-2-0-phosphocholine. 

9 g of • (l-acetoxymethyl-nonadecyl)-2-bromoethyl phosphate is 
dissolved in 100 ml of toluene, 15 ml of 20 % trimethylamine 
solution in toluene is added and the mixture stirred for 5 
hours at- 60°C in the autoclave. After evaporation of the 

30 solvent in vacuo the residue is purified by column chroma- 
tography (silica gel//chloroform/methanol) . 
Yield: 4.2 g; Mp 194-197°C. 
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Example 2 

2-0-Acetyl-l . 2-octadecandiol-l-0-phosphocholine. 

a) 1-0-Benzy 1-1. 2-octadecandiol . 

216 g of benzyl alcohol is added dropwise to a suspension of 
9.8 g of sodium hydride in toluene at boiling point. When the 
evolution of hydrogen has ceased the mixture is cooled and, 
one after the other , 268 g of 1.2-epoxyoctadecane and 2.73 g 
of 18-Krone-6 are added. The mixture is stirred at 60°C to 
the end of the reaction, cooled, washed with water and 
dried over magnesium sulphate. After removal of the excess 
benzyl alcohol and solvent the residue is purified by 
column chromatography (silica gel/chloroform) . 
Yield: 302 g; Mp: 48°C. 

b) 2-0-Acety 1-1-0-benzy 1-1 . 2-octadecandiol . 

89 g of 1-0-benzyl-l. 2-octadecandiol is reacted with 48 g of 
acetic anhydride and the mixture heated under reflux for 1 
hour. After removal of the excess acetic anhydride and acetic 
acid in vacuo the residue is further worked up directly. 
Yield: 97 g (oil) . 

c) 2-0-Acetyl-l. 2-octadecandiol . 

15 g of 2-0-acety 1-1-0-benzy 1-1. 2-octadecandiol is dissolved 
in 50 ml of ethanol, the solution is then hydrogenated with 
hydrogen at 0°C for 4 hours after addition of 1,5 g of 
palladium/active carbon. The active carbon is filtered off 
and the filtrate cooled to -20°C. The precipitated solid is 
filtered off and dried in a high vacuum. 
Yield: 9.1 g; Mp-46 to 49°C. 

d) (2-Acetoxy-octadecyl) -2-broraoethyl phosphate. 

6 g of 2-0-acety 1-1. 2-octadecandiol is dissolved in 100 ml 
of chloroform. and , one after the other, 8 ml of pyridine 
and 6.6 g of 2-bromoethylphosphoric acid dichloride are added 
at 0°Cr After stirring for 1 hour with ice cooling and 
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addition of a little ice water, the mixture is again 
stirred for half an hour at 0°C. The organic phase is 
separated , washed with water and dried oyer sodium 
sulphate. After evaporation of the solvent in vacuo the 
05 . residue is purified by column chromatography (silica gel// 
chloroform/methanol) . 
Yield: 5,2 g (oil) . 

e) 2-0-Acetyl-1.2-octadecandiol-1^0-phosphocholine. 

3 g of (2-acetoxy-octadecyl)-2~bromoethyl phosphate is 
10 dissolved in 100 ml of toluene, 10 ml of 20 % trime thy 1 amine 

solution in toluene is added to the solution, and the 

mixture is stirred for 5 hours at 60°C in the autoclave. 

After evaporation of the solvent in vacuo the residue is 

purified by column chromatography (silica gel//chloro- 
15 form/methanol) . 

Yield: 2.1 g; Mp : 228°C. 

Example 3 

l-0~Acetyl-1.2-octadecandiol-2-0-phpsphocholine. 

a) (l^Acetoxyraethyl^heptadecyl) -2-bromoethyl phosphate. 

20 70 g of l-0-acetyl-1.2-octadecandiol (prepared similarly to 
l-0-acetyl-1.2-eicosandiol) are dissolved in 400 ml of 
pyridine and 77 g of 2-bromoethyl phosphoric acid dichloride 
are added dropwise with ice cooling. After about 2 hours of 
stirring at room temperature 400 ml of water are added and 

25 the mixture further stirred for half an hour at room 
temperature. After dilution with water the mixture is 
extracted with chloroform, the chloroform phase washed with 
5 % hydrochloric acid and water, dried over sodium sulphate 
and the solvent removed. The crude product (110 g) is 

30 worked up further without purification. 
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b) i_o~Acetyl-l*2-octadecandiol-2-0-phosphocholine. 
110 g of (l-acetoxymethyl-heptadecyl)-2-bromocthyJ phosphate 
(crude product) are dissolved in 500 ml of toluene, 300 ml 
of 20 % trimethyl amine solution in toluene are added and 
"the mixture stirred for 8 hours at '60°C in the autoclave. 
After evaporation of the solvent in vacuo the residue is 
purified by column chromatography (silica gel//chloro- 
f orn/methanol) • 

Yield; 50.5 g; Mp: 217 to 224°C. 
Example 4 

1- 0-Acetyl~l . 2-octadecandiol-2-0-phosphocholine 
(from 1.2-octadecandiol-2-0-phosphocholine) . 

1 g of l.2-octadecandiol-2-0-phosphocholine is dissolved in 
20 ml of chloroform and 0.7 g of acetic anhydride are added . 
The mixture is stirred* until the reaction is complete/ evap- 
orated to dryness in vacuo and the residue is freeze-dried 
after dissolving in water. 
Yields 1.1 g? Mp: 218 to 225°C. 

The following are prepared analogously to examples 1-4: 

2- 0-acetyl-l -2-dodecandiol -1-0-phosphochol ine 
2-0-acetyl-l .2-tetr ad ec and iol -1-0-phosphochol i ne 
2-0-acetyl-l .2 - h ex adec and iol -1-0-phosphochol ine 
2-0-acetyl-l .2-ei cos and iol -1-0-phosphochol ine 
2-0-acetyl-l .2-docosandiol-l-0-phosphochol ine 
1-0-acetyl-l .2-dodecandiol-2-0-phosphochol ine 
1-0-acetyl-l .2-tetr adec and iol -2-0- phosphochol ine 
1-0-acetyl-l .2 -hex adec and iol -2-0- phosphochol ine 

1- 0-acetyl-l .2^-docosandiol-2-0-phosphocholine 

2- 0-f ormyl -1 .2-ei cosand iol -1-0-phosphochol ine 
2-0-propionyl -1 -2-ei cos and iol -1-0-phosphochol ine 
2-0-butyryl -1 .2-ei cos and iol -1-0-phosphochol ine 
(2-acetoxy-octadecyl ).-tri ethyl ammonioethyl phosphate 
(2-acetoxy-octadecyl ) -tri propyl ammonioethyl phosphate 
(2-acetoxy-octadecyl ) -tri butyl ammonioethyl phosphate 

( 2 -axetoxy- oct adecy 1 ) -dimethyl ammonioethyl phosphate , 



1 
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Example 5 

3-0~Acetyl-2-octadGcyl-1.3-propandiol-l-0-phosphocliolino. 
a) 2-Octadecylrnalonic acid diethyl ester. 

One after the other, 160 g of diethyl malonate and 350 g of 
05 bromo octadecane are added dropwise to a -hot solution of 23 g 

of sodium hydroxide in 500 ml of absolute ethanol,and the mixture 
heated under reflux for about 12 hours, until the solution 
gives a nearly neutral reaction. Then the solvent is 
removed, the residue shaken with water and ether, the ether 
10 phase dired over sodium sulphate and the ether evaporated. 
The residual oil is distilled in vacuo. 
Yields 311 g (Kp Q 2nun 195 to 200°C) ; Mp: 39 to 41°C. 



b) 2-Octadecyl-1.3~propandiol . . 

150 g of diethyl 2-octadecylmalonate are dissolved in 

*5 200 ml of absolute tetrahydrof uran and the solution slowly 
added dropwise to 14 g of lithium aluminium hydride in 
' 3 00 ml of tetrahydrof uran. The mixture is boiled for 4 hours 
under reflux, reacted with isopropanol with ice cooling and 
thereafter with 10 % sulfuric acid, until the precipitate 

20 " of aluminium hydroxide just redissolves . The greater part of 
the solvent is removed in vacuo and the residue treated 
with chloroform. 2-0ctadecyl-l. 3-propandiol precipitates 
from the chloroform phase and is filtered off and dried. 
Yield: 248 g; Mp: 80°C. ' . . 
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c) 2-Benzy loxymethyl-eicosanol . 

13.0 g 2-octadecyl-l.3-propanai.ol are added at 80°C to a 

suspension of 16 g of sodium hydride in 1.5 1 of dimethyl- 

formamide. When hydrogen evolution has finished, 4 2 g of 

benzyl chloride dissolved in 500 ml of di ethyl formamide 

are added dz~opwise with strong agitation . The mixture is 

for • n * 

stirred/TTliours at 80 C, the solvent substantially removed 

in vacuo and water added. Thereupon the mixture is 
extracted with chloroform, the chloroform phase washed with 
water and dried over sodium sulphate- After removal of the 
solvent the residue is stirred with hexane, unreacted 
starting substance is filtered off and the filtrate is 
evaporated. The residue from the filtrate is purified by 
'column chromatography (silica gel//hexane/ethyl acetate). 
Yield: 76 g. 

d) (2-Benzy loxyme thy 1-eicosyl) -2-bromoethyl phosphate. 
20 g'of 2 -benzy loxymethyl-eicosanol, dissolved in a little 
of chloroform, is added dropwise to an ice-cooled mixture 
of 17 ^ of 2-bromoethylphosphoric acid dichloride, 8 ml of 
pyridine and 200 ml of chloroform. The mixture is stirred 
for -5 hours, treated with 200 ml of water and stirred again 
for half an hour* The organic phase is separated, washed 
with water and dried over sodium sulphate. The solvent is 
removed and the residue is purified by column chromato- 
graphy (silica gel//chloroform/methanol) . 

Yield: 17*5 g (oil) . 
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. e) 3-0-Benzyl-2-octadecyl-l.3-propandiol-l-o-phospho- 
choline. 

/ 17.5 g of (2-benzyloxymethyl-eicosyl)-2-bromoethyl 

Phosphate is dissolved in 150 ml of toluene, 20 ml of 33 % 
alcoholic trimethylamine solution is added and the mixture 
stirred for 5 hours at 70°C. After evaporation of the 
solvent in vacuo the residue is purified by column 
chromatography (silica gel//chloroform/methanol ) . 
Yield: 12 g; Mp: 237 to 242°C. 

* 

f) 2 -°ctadecyl-1.3-pro P andiol-l-0-phosphocholine. 

15 g of 3-0-ben Z yl-2-octadec y i-1.3-propandiol-l-0-phos P ho- 
choline are dissolved in 300 ml of ethanol, the solution is 
hydrogenated with hydrogen after addition of 1.5 g 0 £ 
palladium/active carbon with gradual addition of about 
100 ml of water. After the active carbon has been filtered 
off, the residue is evaporated and worked up further without 
purification. . 
Yield: 10.1 g; Mp: 2-5 0°c. 

g) .3-0-Acetyl-2-octadecyl-i f3 -propandiol~l-o-phospho- 
choline, 

1 g of 2-octadecyl-1.3-propandiol-.l-o-phosphocholine is 
dissolved in 20 ml of chloroform and 5 ml of acetic 
anhydride is added. The mixture is stirred at 80°C until 
reaction is complete, evaporated to dryness in vacuo and 
the residue is washed with acetone. 
Yield: 10 g; Mp: 207 to 220°C. 
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The following were prepared analogously to example 5: 
3-0- acetyl -2-decyl -1 *3-propandiol-l-0-phosphocholine 
3-0- acetyl -2-dodecyl-l .3- prop and i o 1 - 1 -0-phos p hoc ho 1 i ne 
3-0-acetyl -2-tetr adecyl -1 *3- prop and iol -1-0-phosphochol ine 
3-0-acetyl -2-hexadecyl -1 .3-propand iol -1-0-phosphochol ine 
♦ 3-0-acetyl -2-eicosyl-l .3-propandiol -1-0-phosphochol ine 
(2-acetoxymethyl -eicosyl )-tri methyl ammon iopropyl 
phosphate 

( 2-acetoxymethyl -ei cosy! ) -tri methyl ammon iobutyl phosphate 
(2-acetoxymethyl -eicosyl )-( dimethyl ammon ioethyl ) 
phosphate . 



Example 6 

1-0-Methylcarbamoyl-l, 2-octadecandiol-2-0-phosphocholine . 

a) 1. 2 -Octadecandio 1-2-0 -phosphocho line * 

10 g of l-0-acetyl-1.2-octadecandiol-2-0-phosphocholine 

are dissolved in 100. ml of absolute ethanol and 2,8 g of 
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potassium carbonate added. The mixture is. stirred at room * 
temperature for 24 hours, filtered and evaporated to 
dryness in vacuo. The residue is shaken up with acetone, 
the solid substance filtered off and dried. 
05 -Yield: 7.5 g;Mp: 273°C. 

\ b) i-0-Methylcarbamoyl-1.2-octadecandiol-2-0^-phospho- 
choline. 

2 g of 1.2-octadecandiol-2-0-phosphocholine are dissolved 
. in 20 ml of chloroform and 1 ml of dimethylformamide, and 
10 0.5 g of methyl isocyanate are added dropwise. The mixture 

is stirred at room temperature for 24 hours, the solvent 

removed and the residue purified by column chromatography 
(silica gel//chloroform/methanol) . 

Yield: 1.2 g; Mp: about 24 0°C (dec.). 

15 Example 7 - 

lrO-Ethylcarbamoyl-l . 2-octadecandiol-2-0-phosphocholine . 

2 g of 1.2-octadecandiol-2-0-phosphocholine are dissolved 

in 20 ml of chloroform and 1 ml of dimethylformamide, and 

0.5 g of ethyl isocyanate are added. The mixture is stirred 
20 at room temperature for 24 hours, the solvent removed and 

the residue purified by column chromatography (silica 

gel//chloroform/methanol) . 

Yield: 1.3 g; Mp: 241°C. 

Example 8 

25 1-0-fcenzy lcarbamoy 1-1 .2-octadecandiol-2-0-phosphocholine . 

2 g of 1.2-octadecandiol-2-0-phosphocholine are dissolved in 
20 ml of chloroform and 1 ml of dimethylf ormamide, and 1.2 g 
of benzyl isocyanate are added. The mixture is stirred of and 
the residue is purified by column chromatography (silica 

30 gel//chloroform/methanol) 

Yield: l.C g; Mp: about 211°C (dec.). 
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Example 9 

1- 0-Carbamoy 1-1 . 2-octadecandiol-2-0-phosphocholine . 
Prepared similarly to l-0-carbamoyl~1.2-eicosandiol-2~0- 
phosphocholine, from: 

0.5 g of 1-0-benzy lcarbamoy l-octadecandiol-2-0-phospho- 
choline, 

50 ml of ethanol and 

0.5 g of palladium/active carbon. 

Yield: 160 mg; Mp: 236°C (decj . 

Example 10 

2- 0-Methy lcarbamoy 1-1 . 2-octadecandiol-l-0-phosphocholine . 

a) 1 . 2-Octadecandiol-l-O-phosphocholine . 

1 g of 2-0-acetyl-1.2-octadecandiol-l-0-phosphocholine are 
dissolved in 10 ml of absolute ethanol, and 300 mg of 
potassium carbonate are added. The mixture is stirred at 
room temperature for 24 hours, filtered and evaporated to 
dryness in vacuo. The residue (0.8 g) is further processed 
without pur if ication* 

b) 2-0-Methy lcarbamoy 1-1. 2-octadecandiol-l-0-phospho- 
choline. 

0.2 g of 1.2-octadecandiol-l-0-phosphocholine are dissolved 
in 10 ml of chloroform, and 10 drops of dime thy If ormamide 
plus 0.1 g of methyl isocyanate added. The mixture is 
stirred at room temperature for 48 hours, the solvent 
removed and the residue purified by column chromatography 
(silica geiy/chloroform/methanol) • 
Yield; 0.12 g? Mp: 246°C (dec). 
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2-0-Ethylcarbamoyl-1.2-octadecandiol-l-0-phosphocholine. 
0.2 g of 1.2-octadecandiol-l-0-phosphocholine are dissolved 
in 10 ml of chloroform, and 10 drops of dimethylf ormamide 
.plus 0.1 g of ethyl isocyanate added. The mixture is 
stirred at room temperature for 48 hours, the solvent 
* removed and the residue purified by column chromatography 
(silica gel//chloroform/methanol) . 
Yield: 0.1 g; Mp: 241°C. 

10 Example 12 

l-0-Ethylcarbamoyl-1.2-eicosandiol-2-0-phosphocholine. 

a) i.2-Eicosandiol~2-0-phosphocholine. 

2 g of l-0-acetyl-1.2-eicosandiol-2-0-phosphocholine are 
dissolved in 20 ml of absolute ethanol, and 530 rag of 
15 potassium carbonate abided. The mixture is stirred at room 
temperature for 24 hours, filtered and evaporated to 
dryness in vacuo. The residue (1.9 g)is further processed 
v/ithout purification . 

b> l-0-Ethylcarbamoyl-l.2-eicosandiol~2-0~phosphocholine. 

20 0.5 g of 1.2-eicosandiol-2-0-phosphocholine are dissolved 
in 20 ml of chloroform, and 1 ml of dimethylf ormaraide and 
0.2 .g of ethyl isocyanate added to the solution. The mixture 
is stirred for about 5 hours at room temperature, the solvent 
removed and the residue purified by column chromatography 

25 (silica gel//chloroform/methanol) . 
Yield: 0.3 g; Mp: 220°C. 

Example 13 

1-0-Methy lcarbamoy 1-1 . 2-eicosandioi-2-0-phosphocholine . 
0.5 g pf 1.2-eicosandiol-2-0-phosphocholine are dissolved 
in 20 ml of chloroform, and 1 ml of dime thy lformamide and 
0.2 g^of methyl isocyanate added to the mixture. The mixture 
is stirred at room temperature for about 5 hours, the solvent 
removed and the residue purified by column chromatography 
(silica gel//chloroform/methanol) . 
35 Yield: 0.23 g; Mp: 235°C (dec). 
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l-0-Benzylcarbamoyl-1.2-eicosandiol~2-0-phosphocholine. 
C.5 g c£ 1.2«~eicosandiol-2-0-phosphocholine are dissolved 
in 20 ml of chloroform, and 1 ml of dimethyl formamide and 
05 - 0.5 g of benzyl isocyanate added to the solution. The 

* mixture is stirred at room temperature until reaction is 
- complete, the solvent removed and the residue purified by 
•column chromatography (silica gel//chlorof orm/methanol) . 
Yield: 0.5 g; Mp: 225°C (dec.). 

10 Example 15 

l-0-Carbamoyl-1.2-eicosandiol-2-0-phosphocholine. 
0.4 g of l-0-benzylcarbaraoyl-1.2-eicosandiol-2--0T-phospho- 
choline are dissolved in 50 ml of ethanol, the solution 
hydrogenated with hydrogen for 7 days with successive 

15 addition of a total of 0.4 g of palladium/active carbon 

and a little water. After filtering off the active carbon 
the filtrate is evaporated to dryness in vacuo, and the 
residue purified by column chromatography (silica 
gel//chloroform/methanol) . 

20 Yield: 0.30 g; Mp: 237°C (dec*). 

Example 16 

3-0-Methylcarbamoyl-2-octadecyl-1.3-propandiol-l-0-phospho 
choline. 

1 g of 2-octadecyl-1.3-propandiol-l-0-phosphocholine are 
25 dissolved in 20 ml of chloroform, and 10 ml of dimethyl- 
forraamide and 10 ml of methyl isocyanate added to the 
solution. The mixture is stirred at 60°C until reaction is 
complete, the solvent removed and the residue purified by 
column chromatography (silica gel//chlorof orm/methanol) . 
30 Yield: 0.42 g; Mp: 234 to 239°C. 
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Example 17 

3-0-Ethylcarba m oyl-2-oct a decyl-1.3-propandiol-l-o-ph OS pho- 
choline. ..' s 

1 g of 2-octadecyl-l.3-propandiol-l-o-phosphocholi„ e are 
■dissolved i„ 20 ml of chloroform, .and 10 ml of- dime thy 1- 
formamide and 10 ml of ethyl isocyanate added to the 
solution. The mixture is stirred at 60°c until reaction is 
complete, the solvent removed and the residue purified by 
column chromatography (silica gel//chloroform/methanol) 
xaeld; 0.5 g; Mp s 209 to 218°C. 



The following are prepared similarly to examples 6-17: 

2-0-n)ethylcarbamoyl-l r 2-dodeeandiol-l-0-phosphocholine 

2-0-ethylcarbamoyl-1.2-dodecandiol-l-0-phosphocholine 

2-0-meth y lcarbamoyl-1.2-tetradecandiol-l-0-phosphocholine 

2-0-ethylcarbamoyl-1.2-tetradecandiol-l-0-phosphocholine 

2-0-meth y lcarbamoyl-l,2-hexadecandiol-l-0-phosphocholine 

2-0.eth y lcarbamoyl-1.2-hexadecandiol-l-0-phosphocholine 

2-0-methylcarbamoyl-1.2-eicosandiol-l-0-phosphocholine 

2-0-ethylcarbamoyl-1.2-eicosandiol-l-0-phosphocholine 

2-0-meth y lcarbamoyl-l.;2-docosandiol-l-0-phosphocholine 

2-0-ethylcarbamoyl-1.2-docosandiol-l-0-phosphocholine 

l-0-methylcarbamoyl-1.2-dodecandiol-2-0-phosphocholine 

l-0-ethylcarbamoyl-1.2-dodecandiol-2-0-phosphocholine 

1.0-methylcarbamoyl-1.2-tetradecandiol-2-0-phosphocholine 

l-0-ethylcarbamoyl-1..2-tetradecandiol-2-0-phosphocholine 

l-0-itethylcarbamoyl-1.2-hexadecandiol-2-0-phosphocholine 

l-0-ethylcarbamoyl-1.2-hexadecandiol-2-0-phosphocholine 

l-0-methylcarbamoyl-1.2-docosandiol-2-0-phosphocholine 

1- 0-ethylcarbamoyl-1.2-docosandiol-2-0-phosphocholine 

2- 0-J)henylcarbamoyl-1.2-eicosandiol-l-0-phosphocholine 
2-0-[(4- thlorophenyl)-carbamoyl]-l .2-eicosandiol -1-0-phos- 
phocholTne 
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2-0-hexadecylcarbamoyl-1.2-eicosandiol-l-6-phosphocholine 
2 -0-oleyl carbamoyl -1. 2-eicosandiol-l-O-phosphochol 1ne 
2-decyl -3-0-methyl carbamoyl -1.3- propandiol- 1-0- phospho- 
choline 

2- dodecyl -3-0-methyl carbamoyl -1 „3-propandiol-l-0-phospho- 
choline 

3- 0-methyl carbamoyl -2- tetradecyl-1 .3-propandiol-l-O-phos- 
phochol ine 

2-hexadecyl -3-0-methyl carbmoy 1-1 ,3-propandiol -1-0-phospho- 
chol ine 

2-eicosyl -3-0-methyl carbamoyl -1 .3-propandiol-l-O-phospho- 
chol ine 

2-decyl -3-0-ethyl c arbamoy 1-1 .3-propandiol -1-0-phospho- 
choline 

2- dodecyl-3-0-ethylcarbamoyl-1..3-propandiol-l-0-phos P ho- 
choline 

3- 0-ethylcarbamoyl-2-tetradecyl-1.3-propandiol-l-0-phospho 

chol ine ' , ■ 

3-0-ethylcarbamoyl-2-hexadecyl-1.3-propandiol-l-0-phospho- 

choline 

2-eicosyl-3-0-ethylcarbamoyl-l-3.propand1ol-l-0-phospho. 
chol ine . 
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Example 18 

2-0-Dimethylcarbamoyl-1.2-octadecandiol-l-0-phosphocholine. 

0,9 g of 1.2-octadecandiol-l-0-phosphocholine are 

dissolved in 50 ml of chloroform, the solution reacted with 
05 0,43 g of dimethy Icarbamic acid chloride and 0.6 g of 

silver carbonate , and stirred at room temperature for 12 
* -hours. The solution is filtered and evaporated in vacuo and 

the residue purified by column chromatography (silica 

gel//chloroform/inethanol) . 
10 Yield: 0.75 g; Mp: 221°C. 

The following are prepared similarly to example 18: 
2-0- dimethyl carbamoyl -1 . 2-dodecandiol-l-0-phosphocholine 
2-0- dimethyl carbamoyl -1. 2-tetradecandiol-l-0-phosphocholine 
2-0- dimethyl carbamoyl -1 .2-hexadecandiol -1-0-phosphocholine 

15 2-0 - dimethyl carbamoyl -1 .2-eicosandiol -1-0-phosphochol ine 
2-0- dimethyl c arbamoyl -1 .2-dbcos and iol -1-0-phosphochol ine 
1-0- dimethyl carbamoyl -1 ,2-dodecandiol-2-0-phosphocholine 
l-0--di methyl carbamoyl -1 .2-tetradecand iol -2-0-phosphochol ine 
1-0 - dimethyl c arbamoyl -1 .2 -hex adecand i ol -2-0-phosphochol ine 

20 1-0- dimethyl carbamoyl-1 .2-octadecandiol -2-0-phosphochol ine 
l-0-.di methylcarbamoyl-1 .2-eicosandiol-2-0-phosphochol ine 

1- 0- . dimethyl carbamoyl -1 .2-docosandiol -2-0-phosphochol ine 

2- decyl-3-0-d i met hy carbamoyl-1 .3 -prop and iol -1-0-phospho- 
chol ine 

25 3-0- dimethyl carbamoyl -2-dodecyl -1 •3-propand i ol -1-0-phospho- 
choline 

3 - 0-di methyl carbamoyl -2- tetrad ecy 1-1 .3-propand iol -1-0-phos- 
phochol ine 

3^0-di methyl carbamoyl -2- hex adecyl -1. 3-propandiol-l-0-phos- 
30 phocholine 

3 -0- dime thyl carb amoyl -2-oct ad ecy 1 -1. 3-propand iol -1-0-phos- 
phochol ine 

3 -0-di methyl carbamoyl - 2-eicosyl -1. 3-prop an diol -1-0-phospho- 
chol ine^ 
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Example 19 

2fO-Ethoxycarbamoyl-l*2-eicosandiol-l-0-phosphoeholine* 
A mixture of 150 mg of l # 2-eicosandiol-l-Q-phosphocholinc, 
70 mg of ethyl chloro formate, 3 drops of triethylamine and 
-3 ml of chloroform are stirred at 30 to 50°C for 24 hours, 
the mixture evaporated in vacuo and the residue purified by 
preparative thin layer chromatography (silica gel//chloro~ 
form/methanol /water ~ 65/35/4). 
Yield: 62 mg wax. 

The following are prepared similarly to example 19: 
2-0- irethoxycarbonyl -1. 2-dodec and iol -1-0-phosphochol ine 
2-0- ethoxycarbonyl -1, 2 -dodec and iol -1-0-phosphochol ine 
2-0-methoxycarbonyl -1 . 2 -tetr adecand iol -1-0-phosphochol ine 
2-0-ethoxycarbonyl-l. 2- tetr adec and iol -1-0-phosphochol ine 
2-0-methoxycarbonyl -1 . 2 -hex adec and iol -1-0-phosphochol ine 
2-0-ethoxycarbonyl-l , 2-hex adec and i ol -1-0-phosphochol i ne 
2-0-methoxycarbonyl -1 .2-oct adecand iol -1-0-phosphochol ine 
2-0-ethoxycarbonyl-l . 2-oct adec and iol -1-0-phosphochol ine 
2-0-methoxycarbonyl -1 .2-ei cos and iol -1-0-phosphochol ine 
2-0-niethoxycarbonyl -1 ,2-docosand iol -1-0-phosphochol ine 
2-0-^thoxycarbonyl -1 ,2-docosand iol -1-0-phosphochol ine 
1-0-methoxycarbonyl -1 .2-dodec and iol -2-0-phosphochol ine 
1-0- ethoxycarbonyl -1 1 2-dodecandi ol -2-0-phosphochol ine 
1-0-niethoxycar bony 1-1 f 2-tetr adecand iol -2-0-phosphochol ine 
1-0-^thoxycarbonyl -1 .2- tetr adec and iol -2-0-phosphochol ine 
1-0-methoxycarbonyl -1 .2 -hex adec and iol -2-0-phosphochol ine 
1-0-ethoxycarbonyl -1 *2 -hex adecand iol -2-0-phosphochol ine 
1-0-met.hoxycarbonyl -1 , 2-oct adecand i ol -2-0-phosphochol ine 
1-0-ethoxycarbonyl -1 , 2-oct adecand iol -2-0-phosphochol ine 
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1-0-methoxycar bony! -1.2-ei cos and iol- 2-0- phosphochol ine 
1-0-ethoxycarbonyl-l. 2-e i cos and i o 1 -2-0- phos phocho 1 ine 
1-0-methoxycarbonyl-l. 2-docos and iol -2-0-phosphocho 1 ine 

1- 0-ethoxycarbonyl-l. 2-docos and iol -2-0-phosphocho 1 ine 
05 2-decyl-3-0-methoxycarbonyl-l .3-propand iol -1-0-phospho- 

chol i ne 

2- decyl-3-0-ethoxycarbonyl-l .3-propandiol -1-0- phospho- 
chol ine 

2-dodecyl-3-0-methoxycarbonyl-l .3-propand iol -1-0-phospho- 
10 choline 

2- dodecyl -3-0-ethoxycarbony 1-1 .3-propand iol -1 -0-phospho- 
choline 

3- 0-methoxycarbonyl-2-tetradecyl-l , 3-propand iol- 1-0-phos- 
phocholine 

15 3-0-ethoxycarbonyl-2-tetradecyl-l .3-propand iol -1-0-phos- 
phocholine 

2- hexadecyl-3-0-methoxycarbonyl-l . 3-propand iol -1-0- phos- 
phochol ine 

3- 0-ethoxycarbonyl-2-hexadecyl-l .3-propand i ol -1 -0-phos- 
20 phochol ine 

3-0-'methoxycarbonyl-2-octadecyl-l .3-propand iol ^1-0-phospho- 
chol ine 

3-0-ethoxycarbonyl-2-octadecyl-l .2-propand i ol -1 -0-phbs pho- 
choline 

25 2-eicosyl-3-0-methoxycarbonyl-l .3-propandiol-l-0-phos- 
phocholine 

2-e i cosy! -3-0-ethoxycarbonyl -1 .3-propand iol -1-0- phos- 
phochol ine 
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PATENT.. CIAIMS : 

* 

1. O-Acyl-alkanediol-phospho lipids of the general 
formula I 

(CH~) ,-O-CO-R 2 
R -CH 

(CH 2 ) m -0-P0 2 -0-(CH 2 ) n ^NR' 3 R^R :> " 

wherein R 1 is a member selected from the group consisting 

05 of the saturated straight chain, the saturated branched chain, 
the unsaturated straight chain and the unsaturated branched 
chain alkyl residues having from 10 to 20 carbon atoms, R 2 
is a -member selected from the group consisting of hydrogen , 
the straight chain and the branched chain alkyl residues 

10 having from 1 to 4 carbon atoms, the straight chain and the 
branched chain alkoxy residues having from 1 to 4 carbon 
atoms and the group -NR € R 7 , R 3 , R 4 and R 5 which may be the 
same or different from each other, each are a member selected 
from the group consisting of hydrogen and the lower alkyl. 

15 residues having from 1 to 4 carbon atoms, R 6 and R 7 which 

may be the same or different from each other, -each represent 
a member selected from the group consisting of the saturated 
and the unsaturated alkyl residues having from 1 to 20 
carbon atoms, the unsubstituted phenyl group, phenyl 

20 substituted by C, --alkyl, C, --alkoxy, halogen or 
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trif luorome thy 1, and the aralkyl residues, 1 and m which 
.may be the same or different from each other, represent 0 
♦or 1 except that 1 and m may not both be cero, and m 

represents a whole number from 2 to 4, 

... * 

2. G-Acyl~alkanediol~phospholipids as claimed in claim 1, 

2 

wherein R is a member selected from the group consisting 
of hydrogen, the straight chain alkyl residues having from 
1 to 4 carbon atoms, the straight chain alkqxy residues 
having from 1 to 4 carbon atoms and the group -NR 6 R 7 , R 3 , 
R and R each are a methyl group,. R 6 and R 7 , if an aralkyl 
group, is the benzyl group, and n is 2. 

3. v 0~Carbamoyl-alkanediol~phospholipids as claimed in 
claim 1, wherein R 1 is a member selected from the group 
consisting of the saturated straight ch.ain and the saturated 
branched chain alkyl residues having from 10 to 20 carbon 
atoms, R is -NR R , R , R and R D each are a methyl group, 
R and R which may be the same or different from each other 
represent a member selected from the group consisting of 
hydrogen, the saturated and the unsaturated alkyl residues 
having from 1 to 20 carbon atoms, the unsaturated phenyl 
group and phenyl substituted by C^-alkyl, C^-alkoxy , 
halogen or trif luorome thy 1 , and the benzyl residue , 1 is 
cero and m is 1. 

4. O-Carbamoyl-alkanediol-phospholipids as claimed in 
claim-'!, wherein R 2 is -NR 6 R 7 , R 3 , R 4 andR 5 each, are a 
methyl group, R and R 7 which may be the same or different 
from each other, are members selected from the group 
consisting of hydrogen, the saturated and the unsaturated 
alkyl residues having from 1 to 20 carbon atoms, the 
unsubstituted phenyl group, phenyl substituted by C, --alkyl 
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C^g-alkoxyf halogen or trtf luoromethyl, and the benzyl 
residue, and 1 and m both are 1. 

5. o-Carbamoyl-alkanediol-phospholipids as claimed in 
claim 1, wherein R 1 is a member selected from the group 
consisting of the saturated straight chain and the 
saturated branched chain alkyl residues having from 10 to 
20 carbon atoms f R 2 is -NR 6 R 7 , R 3 , R 4 and R 5 each are a 
methyl group , R 6 and R 7 which may be the same or different 
from each other, are a member selected from the group 
consisting of hydrogen, the saturated and the unsaturated 
alkyl residues having from 1 to 20 carbon atoms, the 
unsubstituted phenyl group, phenyl substituted by Cj_ 3 -alkyl, 
C -alkoxy, halogen or trif luoromethyl, and the benzyl 
residue, 1 is 1 and m is cero, 

6. Process for the preparation of compounds of the 
formula I with R 7 = H according to claims 1-5 S character- 
ized in that lyso-compounds of the general formula II 

(CH 2 ) r 0H 
I 

R X -CH 11 

1 & 0 3 4 5 

(CH 2 ) m -0-P0 2 «0-(CH 2 ) n ^NR^R H R :> 

in which R 1 , R 3 > R 4 , R 5 » 1, m and n have the meanings given 
in formula 1, are reacted with an isocyanate of the 
formula III 

R 6 -N = O0 HI 

in which R 6 has the meaning given in formula I, in an 
aprotic organic solvent with optional addition of a Lewis 
base as a catalyst. 

7. Process for the preparation of compounds of the 
formula I according to claims 1-5, characterized in that 
lyso-compounds of the formula II are reacted with the 
corrresponding carbamic acid chlorides of the formula IV 
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Cl-CO-N tii 

in which R and R 7 have the meanings given in formula I, in 
an inert organic solvent, with optional addition of an ' 
"acid acceptor. 

8. Process for the preparation of compounds of the 
formula I with R 6 = R 7 = H according to claims 1-5, 
characterized in that compounds of the formula I with R 6 = 

' benzyl and R 7 = H are hydrogenated in an^inert organic 
solvent in the presence of a conventional hydrogen at ion 
catalyst . 

9. O-Alkanoyl-alkandiol-phosphol ipids of the general 
formula I, in which R 1 signifies a saturated straight or 
branched chain alkyl residue with 10 to 20 carbon atoms, R 2 
signifies hydrogen or a straight or branched chain alkyl 
residue with 1-4 carbon atoms,! = 0 and m = 1. ' 

10. O-Alkanoyl-alkandiol-phospholipids of the general 
formula I, in which R 1 signifies a saturated straight or 
branched chain alkyl residue with 10 to 20 carbon atoms', R 2 
signifies hydrogen or a straight or branched chain alkyl 
residue with 1-4 carbon atoms, and 1 = m = \. 

11. O-Alkanoyl-alkandiol-phosphoTipids of the general 
formula I, in which R 1 signifies a saturated straight or 
branched chain alkyl residue with 10 to 20 carbon atoms, R 2 
signifies hydrogen or a straight or branched chain alkyl 
residue with 1-4 carbon atoms, 1 = 1 and m = 0.,. 

12. O-Alkoxycarbonyl-alkandiol-phosphol ipids of the 
generaUformula 1 in which R 1 signifies a saturated 
straight or branched chain alkyl residue with 10 to 20 carbon 
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atoms, R 2 signifies a straight or branched chain alkoxy 
residue with 1 to 4 carbon atoms and 1 = 0, 
m=lor l=m"f lor 1 = 1, m « O. 

13, Process for the preparation of compounds of the 
05 formula I according to claims 9-12, characterized in that 
' lyso-compounds of the general formula II "are reacted with 
the corresponding alkanoic acid halides, alkanoic acid 
anhydrides or chloroformic acid esters of the formula V 

X-CO-R 2 V 

10 in which X is any halogen, preferably chlorine, or the 
residue R 2 -CO-0- and R Z is hydrogen or a straight or 
branched chain alkyl or alkoxy residue according to formula 
I, in an inert organic solvent, with optional addition of 
an acid acceptor. 

15 14. Process for the preparation of compounds of the 

formula I according to claims 1-5, 9-12, characterized in 
that alcohols of the formula VI 

(CH^-O-CO-R 2 
I 

20 R—CH VI 

I 

(CH 2 ) m -0H 

in which R , R , 1, m have the meanings giv.en in formula I, 
are phosphoryl ated with a d i chlorophosphor ic acid tf- 
25 haloalkyl ester of the formula VII 

0 

XI $ 

^P-0-(CH 2 ) n -Hal VII 

_C1 
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in which n has the meaning given in formula I and Hal is a 

chlorine or bromine atom, in an inert organic solvent, with 

optional use of an auxiliary base, and further reacted with 

an amine of the formula VIII 

N--R 4 VIII 
\ R 5 

3 4 5 

in which R , R , R have the meanings given in formula I, 
in an inert organic solvent, optionally under pressure. 

15. Process for the preparation of compounds of the 
formula I according to claims 1-5, 9-12, characterized in 
that compounds of the formula VI are phosphoryl ated with 
phosphorus oxytr ichlor ide and subsequently reacted with an 
alkandiol of the formula IX 

H0-(CH 2 ) n -0H IX 

in which n has the meaning given in formula 1, with 
optional use of auxiliary bases and inert solvents, to 
yield the cyclic phosphorus compounds of the formula X 

(CH^-O-CO-R 2 
I 

r1 - ch 0 X 

( CH 2>m-°- p C JCH 2 ) n 
1 2 

in which R , R , 1, m, n have the meanings given in formula 
I, and the compounds X are then reacted with an amine of 
the formula VIII in an organic solvent optionally under 
pressure. 
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16. Process for the preparation of compounds of the 

formula X, charaterized in that compounds of the formula VI 

are reacted with a cyclic phosphorus compound of the 
formula XI 

0 

Cl-P^ (CH 2 ) n XI 

in which n has the meaning given in formula I, in an inert 
organic solvent with addition of an auxiliary base. 

17. Pharmaceutical preparations, characterized in that 
they contain a compound of the general formula I according 
to claims 1-5, 9-12 as active ingredient in admixture with 
conventional pharmaceutical adjuvants and carriers. 
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